


Combining ability for yield and yield-contributing traits in bottle gourd [Lagenaria siceraria (Molina) Standl.
Abstract
Bottle gourd [Lagenaria siceraria (Mol.) Standl.] is a widely cultivated cucurbitaceous vegetable crop in India, valued for its nutritional quality, wide adaptability, and economic importance. To identify superior parents and promising hybrid combinations for yield improvement, the present investigation was conducted to study combining ability for yield and its contributing traits using a line × tester mating design. The experimental material consisted of seven diverse lines and three testers, which were crossed to produce twenty-one F₁ hybrids. These hybrids, along with their parents and a standard check, were evaluated in a Randomized Block Design with three replications at the Vegetable Research Farm, Department of Horticulture (Vegetable and Floriculture), Bihar Agricultural University, Sabour, Bhagalpur. Analysis of variance revealed highly significant differences among genotypes for all the characters studied, indicating the existence of substantial genetic variability. The estimates of variance components showed that specific combining ability (SCA) variance was higher than general combining ability (GCA) variance for most traits, and the GCA/SCA ratio was less than unity, except for fruit length. This suggested the predominance of non-additive gene action in the inheritance of yield and most yield-related traits, highlighting the potential for exploitation of heterosis in bottle gourd breeding. Among the parents, BRBG-22-1, BRBG-23, BGL-19, and BRBG-41-1 were identified as good general combiners for fruit yield and important contributing characters. Several hybrids exhibited significant and desirable SCA effects for earliness, growth, fruit traits, and yield. Notably, the crosses BRBG-21-2 × Swarna Sneha, BRBG-41-1 × Narendra Rashmi, and BRBG-23 × Rajendra Chamatkar emerged as superior specific combiners for fruit yield per vine. The study emphasizes the importance of non-additive gene action and identifies promising parental lines and hybrid combinations that can be effectively utilized in future bottle gourd hybrid breeding programmes.
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Introduction
Bottle gourd [Lagenaria siceraria (Mol.) Standl.] is one of the most important vegetable crops belonging to the family Cucurbitaceae and is extensively cultivated throughout India under diverse agro-climatic conditions. It is a diploid species with a chromosome number of 2n = 22 and is believed to be one of the earliest domesticated vegetable crops. The crop is popularly known by different local names in various regions of the country, such as Ghiya, Lauki, Kaddu, Surakai, and Dudhi, while in English it is referred to as bottle gourd, calabash gourd, or white-flowered gourd. Due to its wide adaptability, short growth duration, and high productivity, bottle gourd can be grown successfully during both summer and rainy seasons, ensuring its year-round availability in the market.
Bottle gourd holds considerable nutritional and medicinal value. The tender fruits are rich in moisture, dietary fiber, vitamins, and minerals, and are easily digestible, making them suitable for all age groups. Besides culinary uses, bottle gourd has recognized therapeutic properties in traditional medicine, including benefits in digestion, diabetes management, and cardiovascular health. From an economic perspective, the crop provides regular income to vegetable growers due to its high yield potential, continuous harvesting habit, and good market demand. Despite its importance, productivity levels in many regions remain suboptimal, highlighting the need for genetic improvement through systematic breeding approaches.
Combining ability analysis is a powerful tool in crop improvement programmes, as it facilitates the identification of superior parents and promising hybrid combinations for yield and related traits. Among various mating designs, the line × tester (L × T) analysis proposed by Kempthorne (1957) is widely used to evaluate the genetic potential of parents and their crosses. This approach provides insights into the relative importance of additive and non-additive gene action governing quantitative traits. General combining ability (GCA) effects represent the average performance of a genotype across hybrid combinations and are mainly associated with additive gene effects, which are crucial for parent selection and population improvement. In contrast, specific combining ability (SCA) effects reflect the performance of particular cross combinations and are attributed to non-additive gene action, such as dominance and epistasis, which are important for hybrid development.
Furthermore, combining ability studies aid in understanding the magnitude of heterosis expressed in F₁ hybrids, which is vital for the commercial exploitation of hybrid vigor in bottle gourd. Considering the economic importance of the crop and the increasing demand for high-yielding, early, and superior quality hybrids, the present investigation was undertaken to assess the combining ability of parents and their hybrids for fruit yield and its associated contributing traits in bottle gourd.
Materials and Methods
The present investigation, entitled “Combining ability studies in bottle gourd [Lagenaria siceraria (Molina) Standl.] for yield and its contributing traits,” was carried out at the Vegetable Research Farm of the Department of Horticulture (Vegetable and Floriculture), Bihar Agricultural University, Sabour, Bhagalpur. The experimental site represents typical agro-climatic conditions of the region and is well-suited for bottle gourd cultivation.
Experimental Material
The experimental material consisted of seven genetically diverse lines, namely BRBG-23, BRBG-65, BRBG-21-2, BRBG-42, BGL-19, BRBG-22-1, and BRBG-41-1, along with three testers, viz., Rajendra Chamatkar, Swarna Sneha, and Narendra Rashmi. All the parental genotypes were obtained from the Department of Horticulture, Bihar Agricultural University, Sabour. Using these parents, a total of 21 F₁ hybrids were developed.
Crossing Programme
Each of the seven lines was crossed with each of the three testers following the line × tester mating design, resulting in twenty-one F₁ hybrid combinations. The crossing programme was undertaken to assess both the general combining ability of the parents and the specific combining ability of the hybrids for yield and related traits.
Experimental Design and Layout
The field experiment was conducted in a Randomized Block Design (RBD) with three replications to evaluate the performance of 21 F₁ hybrids, 10 parental lines (7 lines and 3 testers), and one standard check variety. Thus, a total of 32 genotypes were included in the study.
Each genotype was planted in a single row 4.0 m long, with a spacing of 3.0 m between rows and 50 cm between plants. A total of eight plants per plot were maintained to ensure adequate representation of each genotype.
Crop Management Practices
All recommended agronomic practices, including land preparation, nutrient management, irrigation, weeding, training, and plant protection measures, were uniformly followed for all treatments throughout the crop growth period to produce a healthy, uniform crop.
Data Recording and Statistical Analysis
Observations on various yield and yield-contributing characters were recorded from five randomly selected plants of each genotype in each replication. The mean values for each trait were calculated by summing the observations recorded from the five plants and dividing by five. These mean values were used for further statistical analysis to assess combining ability effects.
Results and Discussions
The analysis of variance revealed highly significant differences among genotypes for all characters studied (Table 1), indicating substantial genetic variability in the experimental material. This variability reflects inherent genetic differences among the parents and hybrids evaluated. The mean squares due to replications were found to be non-significant for all traits (Table 1), suggesting uniformity across replications and confirming that the observed variation was primarily attributable to genotypic effects rather than environmental influences.
The estimates of variance components due to general combining ability (GCA), specific combining ability (SCA), and the GCA/SCA ratio for different traits are presented in Table 2. For most of the characters, the magnitude of SCA variance was higher than that of GCA variance. Consequently, the GCA/SCA ratio was less than unity for all traits except fruit length, indicating the predominance of non-additive gene action in the inheritance of these traits. This suggests that heterosis breeding could be effectively exploited to improve these characters in bottle gourd. The presence of both additive and non-additive gene effects for yield and its related traits has also been reported earlier by Quamruzzaman and Ahmad (2010), Maurya et al. (2006), and Sit and Sirohi (2005), supporting the findings of the present study.
Combining Ability for Earliness Traits
For number of nodes to first male flower, negative combining ability effects were considered desirable. The parental lines BRBG-42-1 (-0.54) and BGL-19 (-0.78) exhibited significant negative GCA effects. Among hybrids, BRBG-23 × Swarna Sneha, BRBG-21-2 × Rajendra Chamatkar, BRBG-21-2 × Narendra Rashmi, and BRBG-42-1 × Rajendra Chamatkar showed significant negative SCA effects, indicating early male flowering. These results agree with Shinde et al. (2016).
Similarly, for number of nodes to first female flower, BRBG-42-1, BGL-19, and the tester Narendra Rashmi showed significant negative GCA effects. Six hybrid combinations exhibited significant negative SCA effects, indicating early female flowering, which is desirable for earliness and yield. These findings corroborate the results of Shinde et al. (2016).
For days to first male and female flower opening, BGL-19 and BRBG-41-1 emerged as good general combiners with significant negative GCA effects. Several hybrids, particularly BRBG-21-2 × Rajendra Chamatkar and BGL-19 × Swarna Sneha, recorded significant negative SCA effects, indicating early flowering. These observations are in conformity with Doloi et al. (2017), Vegad et al. (2011), and Maurya et al. (2004).
For days to first fruit harvest, only BGL-19 exhibited a significant negative GCA effect, while BRBG-21-2 × Rajendra Chamatkar showed a significant negative SCA effect, identifying it as a superior hybrid for early harvesting. Similar trends were reported by Quamruzzaman et al. (2020) and Mishra et al. (2019).
Combining Ability for Growth, Fruit Traits, and Yield
Positive GCA effects for vine length were observed in BRBG-23, BRBG-21-2, and BRBG-22-1, while hybrids BRBG-42-1 × Narendra Rashmi and BRBG-41-1 × Swarna Sneha showed significant positive SCA effects. For fruit length, BRBG-21-2, BRBG-22-1, BRBG-41-1, and Rajendra Chamatkar were identified as good general combiners, whereas BRBG-21-2 × Narendra Rashmi and BRBG-23 × Swarna Sneha emerged as superior specific combiners.
For fruit diameter, BRBG-42-1 and Narendra Rashmi showed significant positive GCA effects, while BRBG-42-1 × Rajendra Chamatkar, BGL-19 × Swarna Sneha, and BRBG-23 × Narendra Rashmi were identified as promising hybrids. Positive GCA effects for number of fruits per vine were recorded in BRBG-23, BRBG-42-1, BRBG-22-1, and Swarna Sneha, while five hybrids exhibited significant positive SCA effects.
For average fruit weight, BGL-19 and BRBG-41-1 were identified as good general combiners, and the hybrids BGL-19 × Narendra Rashmi and BRBG-21-2 × Rajendra Chamatkar showed superior SCA effects. Finally, for fruit yield per vine, BRBG-22-1 emerged as the best general combiner, while BRBG-23 × Rajendra Chamatkar, BRBG-41-1 × Narendra Rashmi, and BRBG-21-2 × Swarna Sneha were identified as the most promising hybrids. These results are in close agreement with earlier findings reported by Singh et al. (1995), Quamruzzaman et al. (2020), Masud et al. (2021), Khot et al. (2021), and Patel and Mehta (2021).
Table 1: Analysis of variance for RBD analysis of various traits in bottle gourd
	Source of variations
	df
	NPBPP
	NNFMF
	NNFFF
	DFMFO
	DFFFO
	DFFr.H

	Replicates
	2
	0.02
	0.19
	0.02
	2.59
	2.97
	3.27

	Treatments
	31
	1.82**
	1.53**
	5.48**
	50.04**
	54.04**
	93.33**

	Error
	62
	0.19
	0.21
	0.36
	6.84
	8.45
	16.24

	

	Source of variations
	df
	VLFH
	LF
	DF
	NFPV
	WFr.
	Fr.YPV

	Replicates
	2
	0.02
	0.19
	0.02
	2.59
	2.97
	3.27

	Treatments
	31
	1.82**
	1.53**
	5.48**
	50.04**
	54.04**
	93.33**

	Error
	62
	0.19
	0.21
	0.36
	6.84
	8.45
	16.24


*, **: level of significance at 5 % and 1 %, respectively; NPBPP- Number of primary branches per plant, NNFMF- Number of node to first male flower, NNFFF- Number of node to first female flower, DFMFO- Day to first male flower opening, DFFFO- Day to first female flower opening, DFFr.H- Day to first fruit harvest, VLFH- Vine length at the time of final harvesting, LF- Length of fruit, DF- Diameter of fruit, NFPV- Number of fruits per vine, WFr.- Weight of fruit, Fr.YPV- Fruit yield per vine
Table 2: Variance due to general combining ability and specific combining ability for various traits in bottle gourd
	Sl. No.
	Chrs.
	2gca
	2sca
	2gca/2sca

	1.
	NPBPP
	0.09
	0.30**
	0.29

	2.
	NNFMF
	0.08
	0.63*
	0.12

	3.
	NNFFF
	0.26
	2.51**
	0.21

	4.
	DFMFO
	1.53
	14.37**
	0.11

	5.
	DFFFO
	1.83
	13.79
	0.13

	6.
	DFFr.H
	1.27
	11.96**
	0.11

	7.
	VLFH
	0.43**
	0.81**
	0.54

	8.
	LF
	12.19**
	9.54**
	1.28

	9.
	DF
	0.11
	0.56**
	0.19

	10.
	NFPV
	0.08
	0.33**
	0.25

	11.
	WFr.
	5312.25*
	9223.55**
	0.58

	12.
	Fr.YPV
	0.20
	0.85**
	0.23


*, **: level of significance at 5 % and 1 %, respectively; Chrs.- Characters, NPBPP- Number of primary branches per plant, NNFMF- Number of node to first male flower, NNFFF- Number of node to first female flower, DFMFO- Day to first male flower opening, DFFFO- Day to first female flower opening, DFFr.H- Day to first fruit harvest, VLFH- Vine length at the time of final harvesting, LF- Length of fruit, DF- Diameter of fruit, NFPV- Number of fruits per vine, WFr.- Weight of fruit, Fr.YPV- Fruit yield per vine
Table 3: General combining ability effects for yield and yield attributing traits in bottle gourd
	Parents (lines and testers)
	NPBPP
	NNFMF
	NNFFF
	DFMFO
	DFFFO
	DFFr.H

	 Lines 

	BRBG-23 (L1)
	0.46**
	0.24
	-0.23
	2.96**
	3.20 ** 
	2.95*  

	BRBG-65 (L2)
	-0.58**
	0.25
	0.59**
	-0.93
	-0.94
	-0.96

	BRBG-21-2 (L3)
	-0.60**
	-0.18
	0.41*
	-1.21
	-1.40
	-1.35 

	BRBG-42-1 (L4)
	0.20
	-0.54**
	-0.96**
	1.91 *
	2.32*  
	2.25 

	BGL-19 (L5)
	-0.18
	-0.78**
	-1.08**
	-2.94**
	-2.73** 
	-2.85*  

	BRBG-22-1 (L6)
	0.65**
	0.33*
	0.13
	2.60**
	2.24*  
	 2.36 

	BRBG-41-1 (L7)
	0.06
	0.68**
	1.14**
	-2.38**
	-2.70** 
	-2.40

	Testers

	Rajendra Chamatkar (T1)
	-0.24*
	0.08
	0.23
	-0.58
	-0.91
	-0.97

	Swarna Sneha (T2)
	0.13
	0.04
	0.18
	0.12
	0.17 
	0.24

	Narendra Rashmi (T3)
	0.10
	-0.12
	-0.41**
	0.46
	0.74
	0.73

	SE ± (Line)
	0.14
	0.16
	0.20
	0.88
	0.97
	1.33

	SE ± (Tester)
	0.09
	0.10
	0.13
	0.57
	0.64
	0.87

	Gi- Gj ± (Line)
	0.20
	0.22
	0.28
	1.24
	1.38
	1.88

	Gi – Gj ± (Tester)
	0.13
	0.14
	0.19
	0.81
	0.90
	1.23

	C.D at 5% (line)
	0.29
	0.31
	0.40
	1.77
	1.97
	2.69

	C.D at 5% (tester)
	0.19
	0.21
	0.27
	1.16
	1.29
	1.76

	C.D at 1% (line)
	0.39
	0.42
	0.54
	2.37
	2.63
	3.59

	C.D at 1% (tester)
	0.25
	0.27
	0.35
	1.55
	1.72
	2.35


*, **: level of significance at 5 % and 1 %, respectively; NPBPP- Number of primary branches per plant, NNFMF- Number of node to first male flower, NNFFF- Number of node to first female flower, DFMFO- Day to first male flower opening, DFFFO- Day to first female flower opening, DFFr.H- Day to first fruit harvest
Contd.. Table 3: General combining ability effects for yield and yield attributing traits in bottle gourd
	Parents (lines and testers)
	VLFH
	LF
	DF
	NFPV
	WFr.
	Fr.YPV

	 Lines 

	BRBG-23 (L1)
	0.88** 
	-1.08
	-0.33
	0.44**
	-78.91*
	0.34

	BRBG-65 (L2)
	0.36
	1.99 
	0.27
	-0.11
	-54.49
	-0.81**

	BRBG-21-2 (L3)
	0.61*  
	3.27** 
	-0.10
	-0.15
	-42.76
	-0.27

	BRBG-42-1 (L4)
	-0.98**
	-6.74**
	0.64*  
	0.24*  
	-31.156
	-0.32

	BGL-19 (L5)
	-2.06**
	-3.97** 
	0.29
	-0.60**
	107.61**
	-0.59*

	BRBG-22-1 (L6)
	1.37**
	3.57** 
	-0.23
	0.69**
	-163.38**
	0.96**

	BRBG-41-1 (L7)
	-0.19 
	2.95*  
	-0.54*  
	-0.51**
	263.08**
	0.69**

	Testers

	Rajendra Chamatkar (T1)
	-0.16
	3.92**
	-0.39*  
	-0.13
	11.19
	-0.41**

	Swarna Sneha (T2)
	0.32
	-1.69*  
	0.03
	0.19** 
	10.56
	0.13

	Narendra Rashmi (T3)
	-0.16
	-2.23** 
	0.35*  
	-0.06
	-21.75
	0.28

	SE ± (Line)
	0.25
	1.19
	0.26
	0.10
	38.95
	0.23

	SE ± (Tester)
	0.17
	0.78
	0.17
	0.07
	25.50
	0.15

	Gi- Gj ± (Line)
	0.36
	1.68
	0.37
	0.15
	55.08
	0.32

	Gi – Gj ± (Tester)
	0.23
	1.10
	0.24
	0.10
	36.06
	0.21

	C.D at 5% (line)
	0.51
	2.40
	0.53
	0.21
	78.71
	0.46

	C.D at 5% (tester)
	 0.33
	1.57
	0.35
	0.14
	51.53
	0.30

	C.D at 1% (line)
	0.68
	3.21
	0.71
	0.28
	105.33
	0.61

	C.D at 1% (tester)
	0.45
	2.10
	0.47
	0.19
	68.95
	0.40


*, **: level of significance at 5 % and 1 %, respectively; VLFH- Vine length at the time of final harvesting, LF- Length of fruit, DF- Diameter of fruit, NFPV- Number of fruits per vine, WFr.- Weight of fruit, Fr.YPV- Fruit yield per vine
Table 4: Specific combining ability effects for yield and yield attributing traits in bottle gourd
	Hybrids/Crosses
	NPBPP
	NNFMF
	NNFFF
	DFMFO
	DFFFO
	DFFr.H

	BRBG-23 × R.C.
	-0.06
	1.46**
	1.86**
	 1.35
	1.28
	1.18

	BRBG-23 × S.S.
	-0.03
	-1.40**
	-2.83**
	-2.83
	-3.23
	-3.29

	BRBG-23 × N. R.
	0.08 
	-0.06
	0.97** 
	1.48
	1.95
	2.11

	BRBG-65 × R.C.
	0.45
	0.51
	1.17** 
	2.35
	2.40 
	2.45

	BRBG-65 × S.S.
	-0.71** 
	-0.16
	-0.93*  
	0.86
	0.78
	1.10

	BRBG-65 × N.R.
	0.27
	-0.36
	-0.24
	-3.20*  
	-3.17
	-3.55

	BRBG-21-2 × R. C.
	-0.33
	-0.62*  
	-0.23
	-6.42**
	-6.27**
	-6.11*  

	BRBG-21-2 × S. S.
	1.16**
	 1.18**
	1.13** 
	4.61** 
	4.76** 
	4.79*  

	BRBG-21-2 × N.R.
	-0.83** 
	-0.57*  
	-0.90*  
	1.80
	1.51
	1.32

	BRBG-42-1 × R. C.
	0.08
	-0.62*  
	0.54
	0.07
	-0.56
	-0.68

	BRBG-42-1 × S. S.
	-0.38
	 0.67*  
	1.50**
	-3.55*  
	-3.87*  
	-3.90

	BRBG-42-1 × N.R.
	0.30
	-0.04
	-2.05**
	3.48*  
	4.43*  
	4.58

	BGL-19 × R.C.
	0.53*  
	0.05
	-0.86*  
	5.81**
	5.55** 
	5.73*  

	BGL-19 × S.S.
	-0.31
	-0.43
	0.44
	-3.71*  
	-2.65
	-2.87

	BGL-19 × N. R.
	-0.22
	0.38
	0.42
	-2.10
	-2.91
	-2.86

	BRBG-22-1 × R.C.
	0.00
	-0.50
	-2.01**
	-0.17
	0.03
	0.24

	BRBG-22-1 × S. S.
	-0.00
	-0.06
	0.52
	0.34
	0.49
	0.49

	BRBG-22-1 × N.R.
	0.00
	0.56*  
	 1.49**
	-0.17
	-0.53
	-0.73

	BRBG-41-1 × R.C.
	-0.68** 
	-0.29
	-0.48
	-2.99
	-2.44
	-2.81

	BRBG-41-1 × S. S.
	0.27
	0.20
	0.18
	4.28** 
	3.72*  
	3.67

	BRBG-41-1 × N.R.
	0.41
	0.09
	0.30
	-1.29
	-1.28
	-0.87

	SE (±)
	0.25
	0.27
	0.35
	1.52
	1.68
	2.30

	Sij – Skl (±)
	0.35
	0.38
	0.49
	2.14
	2.38
	3.26

	Sij – Sik (±)
	0.57
	0.62
	0.80
	3.50
	3.89
	5.32

	CD (5%)
	0.50
	0.54
	0.70
	3.06
	3.41
	4.65

	CD (1%)
	1.55
	0.73
	0.94
	4.10
	4.56
	6.23


*, **: level of significance at 5 % and 1 %, respectively; R.C.- Rajendra Chamatkar, S.S.- Swarna Sneha, N.R.- Narendra Rashmi; NPBPP- Number of primary branches per plant, NNFMF- Number of node to first male flower, NNFFF- Number of node to first female flower, DFMFO- Day to first male flower opening, DFFFO- Day to first female flower opening, DFFr.H- Day to first fruit harvest
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	Hybrids/Crosses
	VLFH
	LF
	DF
	NFPV
	WFr.
	Fr.YPV

	BRBG-23 × R.C.
	0.52
	-1.89
	0.06
	0.22
	-30.02
	0.92* 

	BRBG-23 × S.S.
	-0.77
	4.31*  
	-1.00* 
	-0.46*  
	50.52
	-1.19** 

	BRBG-23 × N. R.
	0.25
	-2.42
	0.94* 
	0.24
	-20.50
	0.27

	BRBG-65 × R.C.
	0.35
	1.15
	-0.31
	0.54** 
	-111.19
	0.55

	BRBG-65 × S.S.
	0.88
	-0.07
	0.17
	0.08
	-0.56
	-0.07

	BRBG-65 × N.R.
	-1.23** 
	-1.08
	0.14
	-0.62** 
	111.75
	-0.47

	BRBG-21-2 × R. C.
	0.19
	-2.26
	-0.39
	-0.65**
	185.14 **
	-0.47

	BRBG-21-2 × S. S.
	0.08
	-6.29** 
	0.27
	0.64** 
	-115.16
	 1.30** 

	BRBG-21-2 × N.R.
	-0.26
	8.55**
	0.12
	0.02
	-69.98
	-0.83*  

	BRBG-42-1 × R. C.
	-1.40** 
	-0.99
	1.51** 
	0.25
	-41.19
	0.09

	BRBG-42-1 × S. S.
	-0.52
	1.86
	-0.96*  
	-0.63** 
	92.77
	-0.70

	BRBG-42-1 × N.R.
	1.91**
	-0.86
	-0.56
	0.38*  
	-51.58
	0.62

	BGL-19 × R.C.
	0.08
	1.46
	-0.54
	0.61** 
	-156.62*
	0.24

	BGL-19 × S.S.
	-0.10
	-0.50
	1.30** 
	-0.48*  
	14.76
	0.72

	BGL-19 × N. R.
	0.02
	-0.97
	-0.77
	-0.14
	141.86*
	-0.96* 

	BRBG-22-1 × R.C.
	0.78
	1.17
	0.03
	-0.18
	87.70
	-1.16** 

	BRBG-22-1 × S. S.
	-0.61
	0.44
	-0.43
	0.08
	-68.34
	0.85* 

	BRBG-22-1 × N.R.
	-0.17
	     -1.60
	0.40
	0.10
	-19.36
	0.31

	BRBG-41-1 × R.C.
	-0.52
	1.37
	-0.37
	-0.79**
	66.18
	-0.16

	BRBG-41-1 × S. S.
	1.04*  
	0.25
	0.63
	0.77**
	26.00
	-0.92*  

	BRBG-41-1 × N.R.
	-0.52
	-1.62
	 -0.27
	0.02
	-92.18
	1.07** 

	SE (±)
	0.44
	2.06
	0.46
	0.18
	67.46
	0.39

	Sij – Skl (±)
	0.62
	2.91
	0.65
	0.26
	95.40
	0.55

	Sij – Sik (±)
	1.01
	4.75
	1.06
	0.42
	155.78
	0.90

	CD (5%)
	0.88
	4.16
	0.92
	0.37
	136.33
	0.79

	CD (1%)
	1.18
	5.57
	1.24
	0.49
	182.43
	1.05


*, **: level of significance at 5 % and 1 %, respectively; R.C.- Rajendra Chamatkar, S.S.- Swarna Sneha, N.R.- Narendra Rashmi; VLFH- Vine length at the time of final harvesting, LF- Length of fruit, DF- Diameter of fruit, NFPV- Number of fruits per vine, WFr.- Weight of fruit, Fr.YPV- Fruit yield per vine
Conclusion
The estimates of variance component revealed that variance due to SCA was more pronounced than variance due to GCA for all the characters under study except length of fruit, indicating the importance of non-additive type of gene action for the expression for these characters and heterosis breeding or recurrent selection can be employed for improvement of these characters. The parents BRBG-22-1and BRBG-41-1were the good general combiners for fruit yield per vine. These can be used for identifying superior heterotic combinations. Out of twenty one hybrids, BRBG-23 × Rajendra Chamatkar (0.92), BRBG-41-1 × Narendra Rashmi (1.07) and BRBG-21-2 × Swarna Sneha (1.30) were showed significant and positive sca effects and were grouped under good specific combiner and these can be subjected to recurrent selection for improvement of genetic stock.
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